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MARGARET MULHOLLAND 
discovered her passion for oceanogra-
phy in a boat, sampling the water in a 
lake at the University of Notre Dame.  
A geology major, she had signed up 
for a class on limnology, the study of 
freshwater systems, and had to research 
two lakes on campus. She and her 
professor took samples to compare 
the concentrations of plankton and 
nutrients.
“Once we got out on the water and 
started doing the sampling,” she recalls, 
“I thought this is what I want to do.” 
She added a biology major in her 
senior year. She had fainted when 
performing dissections in high school. 
So she concentrated on microbiology, 
focusing on smaller organisms. 
Friends and professors told her she’d 
never be able to combine geology and 
biology. 
“Watch me,” she said.  
Mulholland, 57, a professor of ocean, 
earth and atmospheric sciences at Old 
Dominion University, has carved a 
career merging those disciplines.
“Oceanography,” she says one after-
noon, sitting in an office jammed with 
piles of journals, books and printouts, 
“is the perfect place to blend all the 
different sciences.” 
Her work often explores the effects 
of warming oceans and rising sea lev-
els. Among Mulholland’s interconnect-
ed research interests are the formation 
of harmful algae blooms, the nitrogen 
and carbon cycles in the open ocean 
and in estuaries like the Chesapeake 
Bay, and the cycles of dissolved organic 
matter. The last led to her latest project, 
Measuring the Muck, an attempt to 
quantify pollution from tidal flooding.
“I was thinking how no one is 
counting this stuff,” Mulholland says. 
“It drove me nuts.”
Mulholland grew up close to the 
water – in Elyria, Ohio, about 10 miles 
from Lake Erie. After graduating from 
Notre Dame, she earned a master’s 
degree in biological oceanography 
from the University of Washington. 
Then she worked for two years in the 
Philippines as a Peace Corps volunteer 
on several projects, including research-
ing aquaculture.  
She received a second master’s 
degree in marine policy at Washington 
and then a Ph.D. in oceanography 
from the University of Maryland. Mul-
holland was a postdoctoral researcher 
at Stony Brook University. She joined 
ODU in 2000.
Mulholland has co-written more 
than 120 research papers with titles 
like “The Influence of Storms on 
Water Quality and Phytoplankton 
Dynamics in the Tidal James River” 
and “Contribution of Diazotrophy to 
Nitrogen Inputs Supporting Karenia 
brevis Blooms in the Gulf of Mexi-
co.”  Karenia brevis is a single-celled 
organism that produces a marine toxin, 
causing deadly algal blooms that form 
the red tides in Florida.
To understand such algal blooms, 
she dives deep into the cycles of nitro-
gen, which feeds those microbes. Ni-
trogen can have diametrically opposing 
effects. In the open ocean, it limits the 
growth of the good algae that feed the 
marine food web – what she calls the 
caviar. 
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it stimulates too much algal growth, 
triggering harmful blooms, or what she 
refers to as the Twinkies. They create 
dead zones when they decay. 
Mulholland identifies hot spots where 
algal blooms are likely to form and 
tracks their migration from the Lafay-
ette River in Norfolk into the James 
River, Chesapeake Bay and Atlantic 
Ocean. It’s a new way of approaching 
the problem.    
 “If we know where the blooms start, 
we can mitigate the bloom at that hot 
spot,” she adds. “If it doesn't start, it 
won’t progress.”
Larry Atkinson, a recently retired 
ODU professor of oceanography, says, 
“The work she’s doing on the microbiol-
ogy of Chesapeake Bay waters and local 
waters like the Lafayette River is really 
important. It’s one of those things peo-
ple often don’t recognize because you 
don’t see what's going on, but it’s a very 
important part of the health of the bay 
and the health of the people who live on 
the bay.” 
Mulholland’s most recent project, 
Measuring the Muck, grew out of her 
curiosity about the debris – half-eaten 
burgers, dirty diapers, oil, pet waste and 
more – that she saw in the increasingly 
common tidal flooding in the Chesa-
peake Bay region. 
She launched the pioneering research 
with her lab group in 2017, partnering 
with the Catch the King project and 
training some of its citizen-scientists to 
take samples. What they found shocked 
her.
One morning of tidal flooding along 
the Lafayette River in Norfolk poured 
the equivalent of nearly the entire 
annual U.S. Environmental Protection 
Agency limit for nitrogen runoff from 
the river — 1,941 pounds — into the 
Chesapeake Bay. 
“How do we expect to restore the 
bay if we’re not counting a lot of what’s 
going in?” she says.
She and graduate student Alfon-
so Macias Tapia have continued the 
research by sampling eight sites that 
regularly flood during high tide, keeping 
bottles in her car so she’s ready. On a 
Saturday last winter, she motored from 
one spot to another. At one on 51st 
Street, a recycling bin had overturned in 
the floodwaters. She opened a card-
board box nearby to find a toilet, an apt 
metaphor for her work. 
Marjorie Friedrichs, an associate 
professor at the Virginia Institute of 
Marine Science, says of Mulholland’s 
project: “You hit yourself on the head. 
Why haven’t we thought about this?” 
Mulholland’s life reflects her concern 
for the planet’s future. She drives an 
electric car. She worries that Norfolk 
may end recycling. She and her hus-
band, William “Skip” Stiles, the head 
of the nonprofit Wetlands Watch, have 
remodeled their house so it’s certified 
green. 
“What I hope happens is we develop 
new technologies that will allow us to 
live with a much smaller impact on 
our planet,” she says. “I think there are 
ways. Right now, many of them may 
not be technologically or economically 
feasible. But we have to start to value 
our planet.” 
 
Jim Morrison is a freelance writer who 
contributes to Smithsonian, The Washing-
ton Post and other national publications. 
He wrote about Mulholland this year for 
the online journal Yale Environment 360.
Summer 2019                   13
"I was thinking how no one is 
counting this stuff," Mulholland says. 
"It drove me nuts."
